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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. Claims 1-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent Application Publication 20030079764 to Hirose et al. (Hirose) in view of 
Japanese Patent Application Publication No. JP 2001252604 to Tateyama. 

Regarding claim 1, Hirose teaches a substrate processing apparatus for cleaning 
a semiconductor (paragraph 2, II. 1-3) wherein a two fluid nozzle (Fig. 7, generally, 
paragraph 47, II. 1-2) mixes a gas and liquid comprising: a nitrogen gas supply passage 
(Fig. 7, part 28), a liquid passage for supplying deionized water (Fig. 7, part 27), and an 
ejection passage (lead-out passage, Fig. 7, part 45a) to eject a mixture fluid (paragraph 
78, II. 7-13); wherein the ejection passage has an opening (port) is formed at the front 
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end of the ejection passage (Fig. 7, near parts 45 and 45a); wherein the cross-sectional 
area of the ejection of the exit of the nitrogen gas supply passage is smaller than the 
cross-sectional area of the ejection passage (Fig. 7, near converging arrows and 45a). 
Hirose teaches an ejection port with a cross-sectional area equal to the ejection 
passage. Hirose does not teach that the cross-sectional area of the ejection port is 
smaller than a cross-sectional area of the ejection passage. 

Tateyama teaches a substrate processing apparatus (paragraph 1, II. 1-3) 
wherein the nozzle (Fig. 5, part 60) has a discharge opening (Fig. 5, part 63) that has a 
cross-sectional area smaller than a cross section area of the passage leading up to the 
opening (Fig. 5, parts 60 and 63) in order to apply liquid cleaning solution and clean the 
substrate (paragraph 1, II. 1-3). 

Since Hirose and Tateyama both teach substrate processing apparatuses with 
liquid nozzles, it would have been obvious to substitute the nozzle of Hirose with the 
nozzle of Tateyama with an opening that has a smaller cross-sectional area than the 
passage leading up to the opening in order to achieve the predictable result of applying 
cleaning liquid to a substrate and cleaning said substrate. 

Regarding claim 2, Hirsose in view of Tateyama is relied upon as above in claim 
1 . While Hirsose in view of Tateyama discloses the claimed invention except for the 
cross-sectional area range of the ejection passage to the ejection port is 1 : 0.25 to 0.81 , 
it would have been obvious to one skilled in the art at the time of invention to use the 
claimed range of claim 2, since it has been held that where the general conditions of a 
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claim are disclosed in the prior art, discovering the optimum workable ranges involves 
only routine skill in the art (see MPEP 2144.05, Section II, A). 

Regarding claim 3, Hirose in view of Tateyama is relied upon as above in claim 
1 . Hirose teaches that the cross-sectional area of the nitrogen gas supply passage is 
smaller than the cross-sectional area of the ejection port (Fig. 7, parts 28 and near 45a). 

Regarding claim 4, Hirsose in view of Tateyama is relied upon as above in claim 

3. While Hirsose in view of Tateyama discloses the claimed invention except for the 
cross-sectional area range of the ejection port to the nitrogen gas supply passage is 1 : 
0.16 to 0.87, it would have been obvious to one skilled in the art at the time of invention 
to use the claimed range of claim 4, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum workable 
ranges involves only routine skill in the art (see MPEP 2144.05, Section II, A). 

Regarding claim 5, Hirsose in view of Tateyama is relied upon as above in claim 

4. While Hirsose in view of Tateyama discloses the claimed invention except for the 
cross-sectional area range of the nitrogen gas supply passage is 1 .13 mm 2 to 6.16 
mm 2 , it would have been obvious to one skilled in the art at the time of invention to use 
the claimed range of claim 5, since it has been held that where the general conditions of 
a claim are disclosed in the prior art, discovering the optimum workable ranges involves 
only routine skill in the art (see MPEP 2144.05, Section II, A). 

Regarding claim 6, Hirsose in view of Tateyama is relied upon as above in claim 
4. While Hirsose in view of Tateyama discloses the claimed invention except for the 
cross-sectional area range of the nitrogen gas supply passage is 1 .77 mm 2 to 4.91 
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mm 2 , it would have been obvious to one skilled in the art at the time of invention to use 
the claimed range of claim 6, since it has been held that where the general conditions of 
a claim are disclosed in the prior art, discovering the optimum workable ranges involves 
only routine skill in the art (see MPEP 2144.05, Section II, A). 

Regarding claim 7, Hirsose in view of Tateyama is relied upon as above in claim 
1 . Hirose teaches that the ejection passage is formed in a straight shape and that the 
cross-sectional area of the ejection passage is constant (Fig. 7, part 45a). 

Regarding claim 8, Hirsose in view of Tateyama is relied upon as above in claim 
7. While discloses the claimed invention except for a length of the ejection passage is 
10 mm to 90 mm, it would have been obvious to one skilled in the art at the time of 
invention to use the claimed range of claim 8, since it has been held that where the 
general conditions of a claim are disclosed in the prior art, discovering the optimum 
workable ranges involves only routine skill in the art (see MPEP 2144.05, Section II, A). 

Regarding claim 9, Hirsose in view of Tateyama is relied upon as above in claim 
1 . While Hirsose in view of Tateyama disclosed the claimed invention except for a 
length of the ejection port being 30 mm or shorter it would have been obvious to one 
skilled in the art at the time of invention to use the 30 mm or shorter ejection port, since 
it has been held that discovering an optimum value of a result effective variable involves 
only routine skill in the art (see MPEP 2144.05, Section II, Part B). 

Regarding claim 10, Hirsose in view of Tateyama is relied upon as above in claim 
1 . Hirose teaches that a buffer chamber (liquid introduction passage, Fig. 7, part 44a) 
has an annular shape and surrounds the nitrogen gas supply passage (Fig. 7, part 28) 
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wherein the nitrogen gas supply passage is coaxial with the ejection passage (Fig. 7, 
parts 28 and 45a); the liquid supply (Fig. 7, part 27) is opened on an outer peripheral 
face of the buffer chamber (Fig. 7, parts 27 and 44a); a taper portion is formed with a 
diameter which gets smaller toward a front end side in said buffer chamber (Fig. 7, part 
44a near where arrows converge); the taper portion opens between the nitrogen gas 
supply passage and the ejection passage (Fig. 7, where arrows converge); and the gas 
and liquid mix together wherein one of ordinary skill realizes that cleaning solution 
droplets will be formed. 

Regarding claim 1 1 , Hirsose in view of Tateyama is relied upon as above in claim 
1 . One of ordinary skill in the art realizes that the substitution made in claim 1 and the 
nozzle of Tateyama will form a vertical cross-sectional shape of an exit side periphery 
having an acute angle. 

Regarding claim 12, Hirsose in view of Tateyama is relied upon as above in claim 
1 . Hirose teaches a spin chuck (Fig. 4, part 71) for holding a substrate horizontal; and a 
drive mechanism for moving the nozzle comprising a holding arm and guide rail (Fig. 4, 
parts 77 and 34, respectively). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BENJAMIN OSTERHOUT whose telephone number is 
(571)270-7379. The examiner can normally be reached on Monday-Thursday 8:30am- 
3:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mike Barr can be reached on (571 )272-1 414. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/BLO/ 

Benjamin L. Osterhout 
14 July 2009 



/FRANKIE L. STINSON/ 
Primary Examiner, Art Unit 1792 



